Inhibition of capacitation-associated tyrosine phosphorylation signaling in rat sperm by epididymal protein Crisp-1.
Ejaculated sperm are unable to fertilize an egg until they undergo capacitation. Capacitation results in the acquisition of hyperactivated motility, changes in the properties of the plasma membrane, including changes in proteins and glycoproteins, and acquisition of the ability to undergo the acrosome reaction. In all mammalian species examined, capacitation requires removal of cholesterol from the plasma membrane and the presence of extracellular Ca2+ and HCO3-. We designed experiments to elucidate the conditions required for in vitro capacitation of rat spermatozoa and the effects of Crisp-1, an epididymal secretory protein, on capacitation. Protein tyrosine phosphorylation, a hallmark of capacitation in sperm of other species, occurs during 5 h of in vitro incubation, and this phosphorylation is dependent upon HCO3-, Ca2+, and the removal of cholesterol from the membrane. Crisp-1, which is added to the sperm surface in the epididymis in vivo, is lost during capacitation, and addition of exogenous Crisp-1 to the incubation medium inhibits tyrosine phosphorylation in a dose-dependent manner, thus inhibiting capacitation and ultimately the acrosome reaction. Inhibition of capacitation by Crisp-1 occurs upstream of the production of cAMP by the sperm.